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PABT A

Answer any 4 queslons Each qlestion carries 4 marks.

i Find alllhe lnits n trlil.

2 Prove that \r1+.i3 is agebraic oi degrce 4 ove.l:

3 Siate Euc dean algorthm

.1. Show agebraica ylhat il s possibe 1o construcl an angle

5. Find the splLtlng Ield or x' 2over:.

6 Descrbe the qroup ollhe poynomial(xr r) . I txlovet

of l0'

PART B

Answer 4 queslons without omftling any Un t Each q uesilon caries 16 marks

Unii-l

(4x4=16)

T

8.

a) Slate and prove Galss's Lemma

b) Prove thal i D is a UFD lhen Dlrl s a UFD

c) Prove lhat every ELrcldean doman s a PlD.

a) Provelhat llills an Elcidean doma n

b) Let p be a. odd prme nil Provethalp=a
il and only ip =r(mod 4).

a) Lel F be aleld and lell(x)be a nof constanl
ther€ exsts an exlenson le d E oi F and an

b) Show llrat f + x! + 1 ls nreduclble over 2..
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10. a) I E s a fin te exlension ol a iied F and K s a in te exlension oj E, lhen
prove lhal K is a finile exlens on oi F and tK : Fl = tK EltE:Fl. 11

b) Prove lhal a le d is agebraica y closed ii and on y if every non corstanl
polynomia n Flxliaciors in Flxlinlo linearlactors s

11 al Provelhal lhe set oi all constrlctible realnLmbersiorms a slbJ e d F oJthe
i eld oi rea numbers

b) Prove that rhe leld GF(pi)oi p'elemenrs exisrs for every pr me power p"

l2 a) Prove thal complex 2eros ot poyromias wilh rea coellcients oc.ur n
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b) Let F be a Jnte ield oJ characterisuc p. Prove thal the map o,:F; F
deiined by o"(a) = ap ror a . F is an auiomorphlsm oi F Aso prove ihat
tl' l= /" 7

c) Find prirn tive 10 rools ol unily n :r,, 4

Unii-lll

13 a) Prove that a iield E whe€F.E F s a spl tt ng rield over F fandony
i every aulomorphism ol r leavins F fixed maps E onlo tsef and thus
nduces an altomorph sm oi E eavingFlxed. 12

b) lf F: E. K, where K s a lin te extension fied oi the iie d F. ihen prove lhat

10

6

{K:F} = 1K:El{E:Fl

'4 o Po/b.-d.o\bl tptdo ,aat.!ti

b) Stale and prove pr mil ve e ement theorem

c) Find the degree oi the splLn ng I e d ol xr I n l.txl over :.
15 a) Slare nra n theorern ol Gaos theory

b) Lel Kbeafir le norma exlensionofFand et E be an exlension ol F, where
F! E !K - F. Prove that K is alnlte norma exlension of E and G(KE)
ls precsey th€ subgroup ot G(K/F)conssting ol a lhose aulomophisms
thal leave E ilxed A so prov€ lhat two aulomorphisms d and : in G(KF)
induce ihe same altomorph sm of E onto a subiield ot F lf and on y iillrey
cra ...p cane l.- o e'o,! 1l^./l I c 
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